The aim of this study was to investigate differences and correlations between the pediatric Voice Handicap Index (pVHI) and the pediatric Voice-Related Quality-of-life (pVRQOL) questionnaires in children with and without voice disorders. This was a crosssectional study.
Introduction
Voice is a vital communication tool for conveying personal thoughts and ideas, and for expressing the individual's identity. There is a strong demand for vocal use but insufficient knowledge about vocal hygiene. The prevalence of voice disorders is 6.2% in adults, [1] and is as high as 54.6% in professional vocal users. [2] Voice disorders are common in children, with prevalence of 6% to 24%. [3, 4] The quantification of voice quality and vocal function is difficult. Previous studies have focused on objective assessments, including physical examination, acoustic analysis, laryngoscopy, and measures of aerodynamics. [5] These assessment procedures may be difficult for children, who may have poorer compliance following instructions.
In recent years, the effects of voice disorders on voice-related quality of life have attracted attention. [6] [7] [8] The pediatric Voice Handicap Index (pVHI) [9] and the pediatric Voice-Related Quality of Life (pVRQOL) [10] questionnaires are used widely for assessing the voice-related quality of life in children. These pediatric voice-related quality of life questionnaires were modified from the adult versions. [11] The pVHI is a questionnaire with 23 items, which are divided into 3 subscales: functional, physical, and emotional. Each item is scored from 0 to 4, and a higher score reflects a poorer voice-related quality of life (Appendix A, http://links.lww.com/MD/C426). The pVRQOL comprises 10 items, and is divided into 2 subscales: the social-emotional and physical-functioning. Each item is scored from 0 to 5. The raw scores for the total score and subscale scores are transformed to a scale of 0 to 100, with a lower score reflecting the more severe impairment of voice-related quality of life (Appendix B, http://links.lww.com/MD/C426). As younger children may have difficulties comprehending and answering the questions, the questionaires were designed to be completed by parents.
Recently, the pVHI and pVRQOL have been translated into Chinese and validated. [12, 13] Previous studies have confirmed that VHI scores strongly correlated with VRQOL scores in adults. [5] However, to date, no studies have compared the results obtained for the pVHI and the pVRQOL or have analyzed the relationship between these questionnaires in the pediatric dysphonic population. Therefore, the purposes of this study were to compare voice-related quality of life assessed by the pVHI and pVRQOL between children with and without voice disorders, and among children with different types of voice disorders. A further purpose was to analyze the relationships between the pVHI and pVRQOL scores.
Methods and Subjects
This was a cross-sectional study. Ethical approval was obtained from the institutional review board of Sichuan University (approval number: 201789). The data were collected at the Department of Otolaryngology, Head & Neck Surgery in the West China Hospital, Sichuan University, and in the Women's & Children's Central Hospital, Chengdu, China, from May 2016 to July 2017.
A total of 418 parents with children aged between 2 and 14 years participated in this study. Among these parents, 221 were parents of children with voice disorders (dysphonic group) and 197 were parents of children without voice disorders (control group). The dysphonic children were diagnosed by videostroboscopic examination (Pentax, LH-150PC, Japan). The children in the control group had no history of voice disorders, or any voice complaints in the present or past. The parents were asked to complete the pVHI and pVRQOL questionnaires by themselves. A consent form was signed by each parent participant before data collection.
Statistics
All data were analyzed using IBM SPSS Statistics (version 22.0; IBM Corp., Armonk, NY). The analyses were described as follows:
1. Mean and standard deviation were generated for continuous variables, including age, total scores, and subscale scores. Frequencies were calculated for categorical variables, including sex and vocal abuse habits. 2. The total score and subscale scores were compared between the dysphonic group and control group using the nonparametric Mann-Whitney U test. The total score and subscales scores were compared between 3 subgroups within the dysphonic group and the control group using the KruskalWallis test. Post hoc analysis was conducted using the least significance difference test.
3. Correlations between the scores for the 2 questionnaires were calculated using Spearman rank analysis. For all test, P < .05 was considered to be significant.
Results

Demographic characteristics and diagnosis of voice disorders
All participants completed 2 questionnaires within 10 minutes.
In the dysphonic group, 221 parents of a child with voice disorders completed the questionnaires. The mean age of children was 5.31 years. There were 148 boys and 73 girls (boy: girl = 2.03: 1) in this group. The types of voice disorders included vocal fold nodules (n = 165, 74.7%), chronic laryngitis (n = 43, 19.5%), and vocal fold polyps (n = 13, 5.9%). In the control group, 197 parents with a child with normal vocal health completed the questionnaires. The mean age of children was 4.97 years. There were 107 boys and 90 girls (boy: girl = 1.19: 1) in this group. There were significantly more boys than girls in the dysphonic group (P < .05). However, age did not differ significantly between the 2 groups (P = .15).
Vocal abuse habits
The frequency of vocal abuse habits was significantly higher in the dysphonic group than the control group (P < .05) (Fig. 1 ). In the dysphonic group, the highest frequency of vocal abuse habit was shouting loudly (n = 198), followed by speaking for a long time (n = 171), then crying loudly (n = 113), laughing loudly (n = 105), and speaking fast (n = 72). In this group, significantly more girls than boys reported the "crying loudly" vocal abuse habit (67 vs. 46, P = .013), but there were no significant differences for other vocal abuse habits (P > .05).
4.3.
Comparisons of the total score and subscale scores in the pVHI and the pVRQOL between the dysphonic and control groups As expected, the total pVHI score (26.63 ± 14.69 vs. 5.05 ± 5.98, P < .001) and the subscale scores of the pVHI were significantly higher in the dysphonic group than in the control group. The total 96.99 ± 7.07, P < .001) and the subscales scores of the pVRQOL were significantly lower in the dysphonic group than in the control group (P < .001). In the pVHI of the dysphonic group, the highest subscale score was the physical domain, and the lowest subscale score was the emotional domain.
In the pVRQOL of the dysphonic group, the score for the physical functioning domain was lower than for the socialemotional domain. All subscale scores in the pVHI and pVRQOL differed significantly between the three dysphonic patient subgroups and the control group (P < .001). The vocal fold nodules and vocal fold polyps groups had higher scores in the pVHI and lower scores in the pVRQOL when compared with the chronic laryngitis (Table 1) . For the pVHI, post hoc analysis revealed that the control group had significantly lower physical subscale scores than the three dysphonic subgroups (P < .001). Among the 3 dysphonic subgroups, the vocal fold nodules group had significantly higher subscales (physical, functional, and emotional) scores than the chronic laryngitis group (P < .001). The vocal fold nodules group had significantly higher functional (P = .026) and emotional (P = .038) subscale scores than the vocal fold polyps group. The pVHI physical domain score did not differ significantly between the vocal fold nodules group and the other 2 groups (P = .067 for comparison with the vocal fold polyps group and P = .168 for the comparison with the chronic laryngitis group). The vocal fold polyps and chronic laryngitis groups did not differ significantly on the scores in the functional domain (P = .959) and emotional domain (P = .780) (Fig. 2 A-C) .
For the pVRQOL, post hoc analysis revealed that the vocal fold nodules group had significantly lower social-emotional scores than the chronic laryngitis group (P < .001) and the control group (P < .001). No other significant differences were found between subgroups for the social-emotional domain (Fig. 3A) . Post hoc analysis also showed that the 3 dysphonic subgroups had significantly lower physical-functional subscale scores than the control group (P < .001). The vocal fold nodules group had a significantly lower physical-functional subscale score than the chronic laryngitis group (P < .001) and the vocal fold polyps group (P = .041). There were no significant differences between the chronic laryngitis group and the vocal fold polyps group in two subscales (P = .682) (Fig. 3B) .
Correlation between the pVHI and pVRQOL in the dysphonic group
The Spearman correlation coefficient between the total score of the pVHI and the pVRQOL was À0.844 in the dysphonic group (P < .001). As shown in Table 2 , moderate to strong correlations were found between the total score and the subscale scores of the pVHI (r = 0.603-0.898, P < .001), as well as between the total score and the subscale scores on the pVRQOL (r = 0.605-0.965, P < .001).
The strongest correlation was found between the physicalfunctional subscale score and the total score on the pVRQOL (r = 0.965, p < .001), followed by between the physical subscale and the total score on the pVHI (r = 0.898, P < .001). In addition, there were moderate to strong negative correlations between the total scores on the pVHI and the pVRQOL for the 3 dysphonic subgroups: r = À0.735 in the chronic laryngitis subgroup, r = À 0.852 in the vocal fold nodules subgroup, and r = À0.920 in the vocal fold polyps subgroup (P < .001).
Discussion
Voice disorders are common both in adults and children. Previous studies have confirmed that voice disorders are associated with vocal abuse and vocal misuse in adults and children. [14, 15] This applies particularly to boys, who are generally more impulsive and vocally active, and prefer to attend outdoors activities with a great vocal burden enhance the vocal burden than girls. [16] [17] [18] [19] In our study, children with voice disorders displayed more vocal abuse habits than did those without voice disorders. Among these vocal abuse habits, shouting loudly was the most common habit in the dysphonic group. Many objective and subjective methods are used to identify and assess voice disorders, including videostroboscopic examination, aerodynamics, and questionnaires to assess the voice-related quality of life. These are usually combined to evaluate voice quality and voice-related quality of life together. In the present study, we used videostroboscopic examination to diagnose voice disorders, and the pVHI and the pVRQOL questionnaires to assess voice-related quality of life. The scores from both the pVHI and pVRQOL indicated that the children with voice disorders had worse voice-related quality of life than did those without voice disorders (Table 3) .
The pVHI physical subscale and the pVRQOL physicalfunctioning subscale were the most significantly impaired subscales in the dysphonic group. These findings were in agreement with those of other studies. [9, 12, 13, [20] [21] [22] The strongest correlation was found between the pVRQOL physical-functioning subscale and the pVRQOL total score, and between the pVHI physical subscale and the pVHI total score. These results suggested that, among all aspects of voice-related quality of life, voice disorders affect the physical aspects the most. It is possible that the symptoms related to physical function, such as Figure 3 . Comparisons of the subscale scores in the pVRQOL between the 3 subgroups in the dysphonic group and control group. (A) Differences in the pVRQOL social-emotional domain between the 3 subgroups in the dysphonic group and control group; (B) Differences in the pVRQOL physical-functional domain between the 3 subgroups in the dysphonic group and control group. pVRQOL = pediatric Voice-Related Quality-of-Life.
Table 2
Comparisons of the total score and the subscales scores in the pVHI and the pVRQOL between the dysphonic and control groups. Our results suggested that different voice disorders have different effects on voice-related quality of life, as identified in both the pVHI and the pVRQOL, and in the 3 dysphonic subgroups. The vocal fold nodules and vocal fold polyps groups had worse voice-related quality of life than the chronic laryngitis subgroup. The voice-related quality of life in vocal fold nodule groups was more severe than that of vocal fold polyps groups. In fact, the vocal fold nodules and polyps were benign lesions caused by vocal abuse and misuse. The difference may be related with the different duration of the symptoms, level of parents' anxiety, the lack of vocal hygiene knowledge of the parents, and the sample size between vocal fold polyps and vocal nodules groups. It is notable that the pVHI, which was similar to the adult version of the VHI 21, showed more differences in subscale scores between the three dysphonic subgroups than the pVRQOL. This might be related to the greater number of items in the pVHI than the pVRQOL. Our data suggested that the pVHI may provide more useful details regarding the effects of different types of voice disorders on the quality of life than the pVRQOL.
Correlational analysis showed that the scores for the two questionnaires were moderately to strongly correlated. Because both the pVHI and the pVRQOL were based on similar concepts for measuring voice-related quality of life, they may reflect parents' perceptions on the functional, physical, and emotional aspects of voice disorders in their children. This finding was comparable to the findings of previous studies, which reported a strong correlation between the VHI and VRQOL in adult (r = À 0.85 in Portone study, r = À0.90 in Gunther study). [23, 24] However, the correlations differed among the dysphonic subgroups. The highest correlation was for the vocal fold polyps subgroup (r = À0.920), followed by the vocal fold nodules subgroup (r = À0.852), and chronic laryngitis subgroup (r = À 0.735). These results suggested that both questionnaires have some limitations and that the combined use of both would provide more accurate information for assessing voice-related quality of life in children.
Conclusion
Children with voice disorders had poorer voice-related quality of life than did those without voice disorders. The pVHI and pVRQOL were useful tools for assessing children's voice-related quality of life. The pVHI showed more significant differences in the subscale scores between the different subgroups within the dysphonic group than the pVRQOL. Table 3 Correlation coefficients between the subscales scores and total score of the pVHI and the pVRQOL in the dysphonic group. 
